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(54) CnOCOB KOHCTPYHPOBAHM51 BHYTPEHHErO CTAHflAPTA flJlfl KOJIHHECTBEHHOFO OnPEflEflEHMfl 
flHK METOflOM KOHKyPEHTHOtf nOJlHMEPA3HOI?l LjEnHOM PEAKL^HM 

(57) 

M3o6peTeHne othocwtch k o6/iacTn 
6noTexHonornn h KacaeTCfl cnocoba 
onpefleneHMfl BHyipeHHero CTaHAapTa Ana 
KOJiMMecTBeHHoro onpeAeneHMfl flHK MeTOAOM 
KOHKypeHTHofi nonnMepa3HOM L\enHOM peai<nnn 
Cyu^HOCTb M3o6peTeHUH: KnoHupoBaHne flHK, 
oniMMaioLneficfl no pa3Mepy ot BbmB/ifleMofi u 
aivinnvicJ)ML^npyioi^e^cfl c tqmv\ we npatfMepaMH, 
mto m onpeAerifleMaw flHK, b nna3MMAy, KOTopaa 
MO>KeT 6biTb BbiAe^eHa H3 E. coli, npa stom r\L\P 
npoBOAflT npn noHM>KeHHoti TeMnepaType 
ODKura, mto npMBOAur k o6pa30BaHMio 
HecneunctDMMecKMx npoAyKTOB peaiqviH, 
ornnMHbix no AnuHe ot onpeAenaeMotf flHK, 


Koropbie ncnonb3yiOT b KaMecTBe BHyipeHHero 
CTaHAapTa a (1L(P. npemviymecTBO M3o6peTeHMfl 
3aicnioMaeTC« b ynpou^eHnn cnoco6a m co3AaHnw 
yHMBepcaribHoro craHAapTa. 2 wn. 

OnptucjtcHwa Kuimwcma /UIK imi>>ca i cu» nrra II b cuDoporce 

6WH.IIOTO. 


t 20 bp 



1 2 3 4 5 6 7 8 M 

1 • (jrpmun utknwft M3HTpOHh, 2 • 1IBV - tK>M)Kkn%*i»)iUi cMMopvnca. 
3 - ItilV . uo.iOKHiCjtbiiai cwdo(xttm + nwyrpcmcnfl KOhrpOai. 10* whimB/m*; 4-1H1V. 
uo.nMCXTWn.ita* cwooporxa i »nyrpc*Miifi sompuJii. 10* icwihIVm.t, 5 - IUJV - 
comxxTVjwvi cMiwpocMl + »nyvpe;i»HH xotrrpwtfc I0 7 *amiH/ ma; 6 - IIOV . 
uOflOjxKTwwcui cwnopcrTKs ~ »nyrpcHMJi5 *omjxwn. 10* einnfi/ ua , 7 - JU1 V • 
nancwurejibiiMCUuopoirt - ini>*n»in»8 wiirrpojii. 10* Konxfl/uic 8 -HBV - 

ICT* KOniffl/MT, M - MSPKO) AAHIiU 



(19) RU (11) 


(51) Int. CL 7 


2 194 761 ( 3) C2 

C 12 Q 1/68 


RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 


< 12 > ABSTRACT OF INVENTION 


(21), (22) Application: 2001106810/14, 15.03.2001 

(71) 

Applicant: 



Gematologicheskij nauchnyj tsentr RAMN 

(24) Effective date for property rights: 15.03.2001 



(72) 

Inventor: Fevraleva I.S., 

(46) Date of publication: 20.1 2.2002 

Pichkovskaja V.A., Sudarikov A.B. 

(98) Mail address: 

(73) 

Proprietor: 

125167, Moskva, Novozykovskij pr-d, 4a, 


Gematologicheskij nauchnyj tsentr RAMN 

Gematologicheskij nauchnyj tsentr RAMN, 


patentnyj otdel 




(54) METHOD OF CONSTRUCTION OF INTERNAL STANDARD FOR QUANTITATIVE DETERMINATION OF DNA 
BY METHOD OF COMPETITIVE POLYMERASE CHAIN REACTION 


(57) Abstract: 

FIELD: biotechnology, molecular biology. 
SUBSTANCE: invention relates to method of 
determination of internal standard for 
quantification of DNA by method of 
competitive polymerase chain reaction. 
Method involves DNA cloning distinguishing 
by size from DNA to be isolated but 
amplifying with the same primers as assayed 
DNA that can be isolated from E. coli cells. 
Polymerase chain reaction (PCR) is performed 
at decreased annealing point that results to 
formation of nonspecific reaction products 
that differ from DNA to be assayed by their 
length size and used as internal standard in 


PCR. The advantage of invention involves 
simplification of method and development of 
universal standard. EFFECT: improved method 
of standard making. 1 d, 1 dwg, 2 ex 

Onp«janeH«a Kv.iuvt tma flllK uii|>>ca icnanrrj [] n cbtoopoTKe 

GwiMioro. _ 

™ — - — ■ - — , wn»p 


1 2 3 4 5 6 7 8 M 
J - oTpiuiaT&ftMtMft toKTponh. 2 • 1UJV - uownkirtounan cMncrponrn. 
J - 111W - to.ioaairciiuia* cuaopjrn + »MyrpcnKufl kohtfcmii* 1 0* wmjmR/wa; 4 - 1MY . 
««wo»Twwnui cwoopona • »nyrpch«nfi mwiipoju. JO 1 itunjrfi/ u.t, 5 - I1BV - 
nonoan«TCJ»«w cvnopotM * onyrpeiumfl irarrpojiw 10* mjtoiQ/ ua; 6- ilDV - 
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H306peTeHne othocmtch k o6nacr«M 
MoneKy/iflpHoR 6nonorviM m Me^ML^nHbj, b 
kotopwx B03HMKaer 3aflaMa KoniiHecTBeHHofi 
OL^eHKM onpeAeneHHofi nocneAOBaTe/ibHOc™ 

flHK, B MaCTHOCTH K C03flaHMK) MeAHLJMHCKUX 

AnamocrnKyMOB Ana KonwHecTBeHHoro 
onpeAeneHna BbmBnaeMofl MeTOAOM I114P 
nocneAOBaTe^bHOCTM flHK b 6nonornMecKnx 
HcviAKOCTflx m TKaHflx. HaMW pa3pa6oTaH cnocoS 
KOHCTpynpoBaHM« BHyTpeHHero CTaHAapTa Ann 
KOJiHMecTBeHHoro onpeAeneHUfl flHK b 
KOHKypeHTHofl nonkiMepa3Hofi LjenHofi peaiqnn 

(nqp). 

BHyTpeHHuW CTaHAapT, AOoaBneHHbifl b 
TecTupyeMyio npo6y, no3BonfleT oi^eHHTb 
KOHi^eHTpai^Mio hckomoA nocneAOBaTeribHOCTH 
flHK n M36e>KaTb bo3MO>khocth nonyMeHMfl 
jio)KHOOTpnuaTanbHoro pesynbTaTa. BHyTpeHHMM 
CTaHAapT npeACTaBTi^eT cfcparMeHT flHK, 
MMeMDmnW A^HHy, ot/iuhhykd ot AnnHbJ 
aMnnMKOHa (ynacTKa flHK, Bbi6paHHoro Ana 
aMnnnc^MKai^nM), ho o6u\\Ae c hum pa&OHbi, 
CBP3biBaiomne npafiMepw b I114P. Tskum 

06pa30M, BHeCGHHbIM B npOOy BHyTpeHHM^ 

CTaHAapT m BbiHBfiaeMaa nocneAOBaTe/ibHOCTb 
KOHKypupyjoT 3a cBfl3bisaHne c npaflMepaMH u 
aMnnnc})HKaL^MK) b ni4P. PaBHbie KonnnecTBa 
npoAyxroB 6yAyT aMnjin$w4npoBaHbi b tom 
cnynae, KorAa HananbHbie KOHLieHTpaijMw w Toro 
m Apyroro paBHbi. CneAyeT oTMeTHTb, mto npn 
pa3pa6oTKe noAo6Hbix AMarHOCTMKyMOB 
ocHOBHyio TpyAHOCTb npeACTaBJifleT 
KOHCTpynpOBaHMe BHyTpeHHero CTaHAapTa. 
Hn>Ke npuBeAeHa paooTa aBTopoB 
Ballagi-Pordany A., Belak S. (1), b KOTopofi 
npeAno)KeH, Ha Haiu B3mflA. Haubonee npocTotf 
cnocoo" KOHCTpynpoBaHUfi BHyTpeHHero 
CTaHAapTa. B KanecTBe BHyTpeHHero CTaHAapTa 
b IILJP-cucTeMe Ana onpeAeneHwa BMpyca 
6bNbefl ne^KeMMM aBTopu ncnorib30Bann 
MOAn4)nunpoBaHHbi« cfepanvieHT flHK reHa 
MenoBeHecKoro p-aKTHHa, b KOTopbiH 6binn 
BBeAeHbi ynacTKH, KOMnneMeHTapnwe 
npaitoepaM, Ana onpeAeneHMfl Bnpyca ObNbefl 
jieC^KeMMn. flrifl 3Toro 6bmu cnHTe3npoBaHbi 

OnurOHyKfieOTMAbl, 3' KOHLJbl KOTOpblX HBnflnHCb 

npa^MepaMM k p-aKTMHy, a 5' kohl^w coAepwaxiM 
nocneAoeaTeribHOCTn, KOMruieMeHTapHbie 
npa&MepaM ppn BbiflBJieHWfi Bwpyca 6bNbefl 
nefliceMMH C cMHTesnpoBaHHbiMn 

0/inroHyKneoTHAaMM us flHK p-aKTMHa ouna 
npoBeAeHa I~114P. B pe3ynbTaTe peaKi^nn 6bi/i 
nonyneH npoAyicr, KOTopwfl b AanbHeflweM wior 
aMnrwctMUkipoBaTbCfl KaK co cbohmh 
npa^MepaMM, TaK w c npafiMepaMw ppn 
BbiflBneHHfl Bnpyca 6biHbeft jieflKeMkin, hto 
no3Bonnno ncnonbsoBaTb era b KanecTBe 
BHyTpeHHero CTaHAapTa atih KonnMecTBeHHoro 
onpeAeneHMfl nocneAHero. 

MeTOA. npeAnaraeMbifi hsmh, He TpeCyeT, b 
OTriMHue ot npoTOTuna, AnaTenbHoB 
reHHO-UHJKeHepHoW paooTbi no 

MOAM0Ml4l4pOBaHV1K5 MCXOAHOM 

nocneAOBaTeribHOCTM flHK, Ha 6a3e Koropofi 
KOHCTpynpyeTCfl BHyTpeHHuW CTaHAapT. Mbi 
npeAnaraeM HOBbit^ cnoco6 KOHCTpynpoBaHHfl 
BHyTpeHHero CTaHAapTa Ana pa3pa6oTKM 

KOriMHeCTBeHHblX ni4P- AHarHOCTMKyMOB, 

ocHOBaHHbiM Ha tom, hto npM TeMnepaType, 
cyu^ecTBeHHO MeHboie^, hom onTUManbHaa 
TeMnepaTypa OT>KVira b IIL4P, cneL^cfwHHOCTb 
B3anMOAeWcTBM« "npa^Mep-MaTpnua" 
CHMKaeTCfl, n npvi stmx hm3khx TeMnepaTypax b 
peaKL|MM c npon3BO/ibHo^ flHK m npaflMepaMH, 
pa3pa6oTaHHbiMM Ann onpeAenseMoC^ flHK, 
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o6pa3yeTCfl MHOwecTBO Hecnequ^MHecKnx 
nL4P-npoAyKTOB, aMnrmcfeHLiupyioiijMXCfl c 
AaHHbiMH npaMMepaMU, m, cneAOBaTe/ibHO, 
KoaMn/iMc|3Mqnpy»oinnxcfl c BbinBTifleMort flHK. 
nonyneHHbie ni4P-npoAyKTbi, nanflioiAMecfl 
cpparwieHTaMM flHK, otjmhhumh no AnwHe or 
BbiflB/ifleMoro aMfi/iMKOHa, nocne BbiAeneHUfl m 
ohmctkh mo>kho ncno/ib30BaTb b KanecTBe 
BHyTpeHHero CTaHAapTa Ann BbmB/ieHUfl 
mckomoC^ flHK. 

OnucaHne npeAnaraeiworo cnocoCa 
KOHCTpynposaHUfl BHyTpeHHero CTaHAapTa a^a 
KonnsecTBeHHoro onpeAeneHUfl flHK. 

Ana KOHCTpyMpoBaHMfl BHyTpeHHero 
CTaHAapTa mw npeAnaraeM ncnonb30BaTb 
npon3BOjibHyio flHK n npaflMepbi, 
pa3pa6oTaHHbie Ana BbiflBneHM« mckomo^ flHK. 
C npoi/i3BonbHoB flHK m npatfMepaMM npoBOAflT 
(IMP, npuneM b nepBbix n«TM i^MKnax 
TeMnepaTypa OT>KMra Ha 15-20°C Huxe 
TeMnepaTypbj, onTMManbHOiH Ana AaHHofl napw 
npa^MepoB, a bo Bcex nocneAyioiAMX 4HKnax 
oT>Knr ocymecTB/ifleTCfl npn onTHMaribHot^ 
TeMnepaType. TaKMM o6pa30M, b nepBbix n^TM 
UHKnax o6pa3yjoTCH HecneL^no>MHecKMe 
cpparMeHTbi flHK pa3nnHHO^ AnnHbi, 
aMnnnctjimnpyfoiAMecfl c AaHHbiMH npaMMepaMn. 
npn AanbHe^tuePi flt^P stu o>parMeHTbi 
HapaoaTbiBaJOTca b KonnnecTBe, AOCTaTOHHOM 
Ana BH3yann3aqnn b arapodHOM rene. 
nonyneHHbi^ HUP-npoAyKT npeACTasnseT 
co6ofl CMecb c>parMeHTOB flHK pa3nnHHofi 

AnMHbl, Ka>KAbl« M3 KOTOpbiX MO>KeT CJiyKHTb 
BHyTpeHHUM CTaHAapTOM B KOHKypeHTHOfl I114P 

Ana onpeAerieHM« HannHna w KonnnecTBa 
AaHHoro naToreHa. flanee Bbi6npaKDT cjDparMeHT, 
Han6onee yAo6Hbi^ no AnuHe Ann 
ncnorib30BaHn« b KanecTse BHyTpeHHero 
CTaHAapTa. Bbi6paHHbie cfiparMeHTbi 
snocneACTBHH MoryT 6biTb KnoHnpoBaHbi b 
nna3MMAy, cooTBeTCTByjoman nnasMHAa 
BbiAeneHa M3 E. coli, n nocne noAcneTa 
KonvmecTBa Konn^ nna3MMAHofl flHK b 
MunnwiMTpe boahoto pacrBopa TaKMe pacTsopbi 
MoryT 6biTb Mcno/ib30BaHbi b KanecTBe 
BHyTpeHHero CTaHAapTa Ana onpeAeneHun 

KOHi^eHTpaqMH HCKOMOtf flHK MeTOAOM 
KOHKypeHTHoii nonMMepaaHOM LjenHofi peaKi^nvi. 

flpuMep 1 : pa3pa6oTKa A^arHocTHKyMa An« 
KonnnecTBeHHoro onpeAeneHMfl flHK Bnpyca 
renaTMTa B b cbmopTOKe kpobm Me/ioBeKa 

B KanecTBe mcxoahoH npo6bi npn 
KOHCTpynpoBaHMM BHyTpeHHero CTaHAapTa Ana 
KonunecTBeHHoro onpeAeneHMfl flHK Bnpyca 
renaTMTa B b cbiBopoTKe kpobm nenoBeKa 6wna 
B3«Ta KflHK, nonyneHHafl M3 MOHOHyKneapHbix 
KneTOK kdobh MenoBeKa. 

nqP KflHK, MKn-5 

10.Byo>ep (100mM Tris, pH8.3, 50mM KCI, 
20mM MgCI2, 40% c}>opMaMHA) - 2,5 
dNTP, 2mM, MKn - 2,5 
npafiMep Hba, 1mkM, Mien - 2,5 
flpa&Mep Hbs, 1mkM, mkm - 2,5 
TAQ noriMMepa3a, eA - 5 
flenoHM30BaHHafl boa a, mioi - flo 25 
PeaKi^MK) aMnnncfDHKaL^nn npoBOAnnn b 
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nporpaMMnpyeMOM TepMOCTare 
cneAy»0LMeM TeMnepaTypHOM pemuMe: 

nepBbie 5 i^MKnoB, °C/c: 

94-15 

37-15 

72-15 

nocneAywinue 30 i^Mi<noB, 0 C/c: 

94-15 

56-15 


npn 


72-15 

AHa/iM3 nL|P-npoAyKra ocymecTBnflj-iki c 
noMoii^bfo aneKTpocfeopesa b arapo3H0M rene, 
coflep)KaineM SpoMMCTbifi STMAtffi. Ranee 
nonvMeHHbifl nLJP-npoAyKT BweawHBanH 96% 

3THT10BblM CTIHpTOM, OCaflOK paCTBOpflHM B 20 

mkji H2O n nernpoBann b nna3MHfly pGem-T 
Easy c nocneAyioinetf TpaHccpeKu.kietf b E-coli 
nyTeiw sneicrponopaijHH. CeneKLjuio KneroK 
npoBOflnnn Ha nawKax neTpn c nuTaTe/ibHofl 
cpefloti b npwcyTCTBHn aMnMi^nnnnHa, 
5-6pOM-4-xnop-3-MHAonnn-p-D-rajiaiao3iiAa m 
M3onponnnTnoranaKT03HAa. Bbina 0T06paHa 

KOJIOHHfl KT16T0K, COflep)KaLl^MX BeKTOp CO 

BCTaBKoft AnnHO^ 500 nap ocHOBaHHfl. 
OTo6paHHbie KneTKH 6bmn npOTecrMposaHbi b 
I1L4P c npaC^MepaMU Ana BbiHBneHwa Bnpyca 
renaTMTa B. nonyMeHHbifl b peaKU,nn 
aMnnn^MKaT WMen, K3K h o?KMAanocb, AnHHy 500 
nap ocHOBaHHfi. flanee, OTo6paHHbie KneTKu 
6bmw pasMHO>KeHbi b cpeAe 2YT c 
aMnn^innMHOM, nnasMMAHaa flHK 6bina 
BbiAeneHa, oMwueHa n pacTBOpeHa b boa@ b 
KOHi^eHTpannM 10 10 Konnfi nna3MHAbi b 1 mji. 
TaKUM o6pa30M, b pe3y/ibTaTe 6bin nonynen 
BHyrpeHHn^ daHAapT - pacTBop nnasMHAHOfl 
flHK, MMejometf pafioH, KoaMnnidcjMUMpyK>uj>MCfl 
b nt4P c onpeAenaeMofi flHK, b ashhom cnynae 
flHK Bnpyca renaTMTa B. 

Bbin npoBeAeH KonnHecTBeHHbifi aHanM3 
cbiBoporoK kpobm ^enoBSKa Ha HannHHe Bnpyca 
renaTUTa B. l~lpo6bi atia aHann3a 6binn 
npMroTOBneHbi no MeTOAUKe, sanaTeHTOBaHHotf 
H3MM panee (2). KopoTKo: 50 Mien chbopotkh 
6binw pa3BeAeHbi b bycfcepe, coAep^ameM 
AeTepreHT NP-40 n AHweTuncynbcfciOKCHA. cwecb 
6bina nporpeia npt/i 95°C b Te^eHne 10 mmh, 
nocne nero oGpaaoBaBUJkiKCfl crycTOK Gun 
oca>KAeH L^eHTpuc^yrnpOBaHneM, a cynepHaiaHT 
pa3nnT no 2,5 mioi b npoSupKn pnn PGR, 3a 
MCKnioHeHneM nepeotf npo6npKM, KyAa 6bino 
Ao6aBneHo 5 MKn H2O (OTpni^aTe/ibHbi^ 
KOHTponb). Bo BTOpyio npo^upKy K CblBOpOTKe 
6bino AooaBneHO 2,5 MKn H2O, a b npo6npKM c 
3-R no 10-K) k cbiBopoTKe nocneAOBaienbHo 
AooaBriRnn no 2,5 MKn BHyTpeHHero daHAapTa 
b KOHLjeHTpai^flx or 10 9 ao 10 3 KonnR/Mn. 
3neKTpo4)operpaMMa npOAyKTOB ni4P b 
arapo3HOM rene, coAep^au^eM 6"poMncrbifl 
3THAMM, npuBefleHa Ha cjwr. 1. 

H3 3neKTpoc})operpaMMbi bhaho, hto Ha 
Aopo>KKe N5 - paBHbie KOJikMecTBa 
Hapa6oraHHbix b npou,ecce n(4P npOAyKTOB, hto 
03HanaeT paBeHCTBO HaHanbHbix KOHueHTpaijHtf 


MaTpnn. nocKOJibicy KOHi^eHTpai^n« BHyTpeHHero 
craHAapia b ashhom cnynae 10 7 KonniV mji, 
cneAOBaTeribHO, KOHU.eHTpau.Hfl supyca b kpobm 
6onbHoro tomq 10 7 Konwtf/ mji. 
5 npMMep 2: 

rionyHeHne BHyTpeHHero cTaHAapTa on* 
ni4P-onpeAeneHMfl ph6ocomhom AHK rpn6oB. 

flpw KOHCTpynpoBaHMM BHyTpeHHero 
CTaHAapTa Ana onpeAeneHM* pu6ocoMHofl flHK 
rpnooB b kpobh nenoBeKa, KaK m b npeAbiAymeM 
10 npuMepe, B3HTa KflHK, nojiyneHHafl M3 
MOHOHyKneapHbix KJ16T0K KpoBn HenoBeKa. 
HcnonbsoBaHbi cneAyioaiMe yHUBepcanbHbie 
naHrp^6KOBbie npa^Mepbi: 

Fu-S - 5-GCATCGATGAAGAACGCAGC - 3' 

Fu-aS - 5-TCCTCCGCTTATTGATATGC - 3'. 
15 Bcfl nooneAyioinafl pa6oTa onucaHa b 
npeAbiAyiuieM npuMepe. 

B pe3ynbTaTe nonyneH o>parMeHT flHK 
AnuHofi 500 nap HyicneoTMAOB, coAepwatAHfl Ha 
KOHi^ax noc^eAOBaTenbHOCTn 
KOMnneMeHTapHbie npafiMepaM Fu-S n Fu-aS 
20 cooTBeTCTBeHHo. OparMeHT Mcnonb30BaH b 
KanecTBe BHyTpeHHero nono>KMTenbHoro 
CTaHAapTa npn aMnnnc})HKai4MH ynacTKa 
pn6ocoMHOM flHK Candida albicans (cm. 4>nr. 2). 

CnwcoK nuTepaTypw 
25 1. Mol Cell Probes 1996 Jun; 10(3): 
159-64 The use of mimics as internal 
standards to avoid false negatives in 
diagnostic PCR. 

2. <t>eBpaneBa M.C., CyAapuKOB A.B. Cnoco6 
onpeAeneHMfl napBOBupyca B 19. naTeHT Ha 
30 u3o6pereHne 2146372, rocyAa pcTBe h Hbi m 
peecTp H3o6peTeHM(^ Pocch^cko^ OeAepai;nM, 
10 Mapra 2000 r., MocKBa. 

<t>opMyna M3o6peTeHH«: 

Cnoco6 KOHCTpynpoBaHMfl BHyTpeHHero 
CTaHAapTa Ann KonnnecTBeHHoro onpeAeneHMfl 
flHK a KOHKypeHTHofi nonnMepa3Hov^ qenHoR 
peaKUMH (riL4P) t BKnionaioiAM^ aMnnnct)HKai^MK) b 
ni4P m KnoHnposaHne flHK c M3MeHeHHbiM no 
cpaBHeHnio c BbmBnaeMOfi flHK pa3MepoM n 
aMnnki<$>MU,npyK)LJ4etfcfl c TeMM >Ke npa^MepaMU, 

40 hto \a Bbt«Bn«eMaa flHK, m BbinBneHne 

nna3MMAHO« flHK, MMeKJii^e^ paitaH, 
KoaMnnnc|)vmMpyK)U4H^cji c BbmB/ifieMo^ flHK, 
omi'iMaioinnflcfl TeM, hto I1L4P npoBOA^T c 
McnoribdOBaHueM b KaMecTBe MaTpML^bi 
npOM3BO/ibHofi flHK npn TeMnepaType oT>Knra 

45 HWKe onTMManbHO^ Ann ncnonbsyeMbix 
npaflMepoB m Hecneqn0nMecKn^ npoAyKT 
aMnnnc})HKai4^n, otjiuhhw^ no onMHe ot 
BbmBnneMoro npoAyicra, ncnojib3y»oT b KanecTBe 
BHyTpeHHero craHAapTa. 
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UpHMep aMnjiH(|)HicaMiiH ph6ocomhoh JS)iK Candida albicans h 
BiiyTpeHHero craH/japTa. 


rt jfc^^ r ^^^^'. j^^^j' gj^gjg,/ ] 

^^jy,- ^^^^ f ^^WP t * 
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M - MapKep A»TOHW i])parMenTa; 1 -iiojiowht. kohtpohi. Ha pHSocoMHyio flHK Candida 
albicans (355 bp); 2 - BnyTpeiiitHft CTaimapr (500 bp)+ otphu.kohtpojib; 3 - BHyTpeHHHH 
craH/iap r + npo6al ; 4 - BHyrpeHHHH crranziapT +■ npo6a2 
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